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An old idea of how to increase the internal combustion (IC) piston engine power is presented. Such an 
engine has a 2-side action piston, which divides a single cylinder into two working parts. In these parts 
there are two usual 4-stroke engines which constitute one double IC engine, equipped with a slider-crank 
mechanism. The new engine may use bio-fuels as well. 

The engine may deliver increased power from more compact size - it is estimated to almost double 
individual levels of the components. The basic technical problem of this solution is sealing and lubrica¬ 
tion of the engine, especially sealing of the power head, which is crossed by a rod of the slider-crank 
mechanism. This is the reason why such an engine has not been manufactured yet, but a modern level 
of technology may allow manufacturing the engine. The paper is to remind the old idea of how to increase 
the engine power and additionally to give some propositions of the engine sealing. 

© 2010 Elsevier Ltd. All rights reserved. 


1. Introduction 

It is widely known that the power generated in 2-stroke engines 
is greater than that in the 4-stroke type, if the rotation and work 
delivered by them remain the same. 

The first aim of this paper is to describe the old idea and to pres¬ 
ent the engines which have a 2-side action piston in one cylinder 
and a slider-crank mechanism. 

The proposed engine should deliver nearly twice the power 
compared to conventional 4-stroke one and its efficiency would 
be a little bit lower, according to our supposition, about 2-3%, 
when compared to the efficiency of 4-stroke engines. The reason 
is the friction caused by the slider. An exact value of the efficiency 
depends on the type of slider design and can be determined by 
experiments. The described engine can be either of a compression 
or of a spark ignition type and is the subject of numerous publica¬ 
tions. Some of them in a historical order are [1-4]. The engine con¬ 
figuration is given in the next section and is called a double IC 
engine. 

The basic technical problem of this solution is, however, sealing 
of the engine parts, especially the part where its piston is coupled to 
a slider-crank mechanism. This is probably the reason why the dou¬ 
ble IC engine has not been produced yet, but up-to-date technology 
may allow for manufacturing one. 
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The second aim of the paper is a proposition of sealing a rod of 
the crank-slider mechanism which passes through a power head of 
the double engine. These issues are presented in the next section. 


2. The engine configuration, its power and sealing 

A schematic drawing of the engine unit is given in Figs. 1 and 2. 
The important configuration aspects are presented below. The dou¬ 
ble IC engine is placed in a single cylinder. The piston P of the engine 
is characterized by double side action and divides the cylinder into 
two working parts. In Fig. 1 they are marked by T and B. The parts T 
and B are created by the piston P and a pair of power heads. 

In those parts there are placed two usual 4-stroke engines con¬ 
stituting one double IC engine. The engine is equipped with a 
slider-crank mechanism M and has a usual crankcase K. The power 
head of part B is more complicated than that situated in part T. The 
reason is the rod R crossing the head of the chamber B. 

The described engine herein has two identical cams marked as 
CT and CB and shown in Fig. 1. The cams are shifted with respect to 
each other along the camshaft, which is not visible here. The start¬ 
ing point of the piston P is situated in the highest position of the 
part T. This statement is valid for both of the included 4-stroke en¬ 
gines. In the above described situation, a 4-stroke engine placed in 
part T has one stroke producing the energy. Similarly, a 4-stroke 
engine is placed in space B. In T and B, the double IC engine has 
two strokes which produce the energy and the angle between 
them is 180°. The new engine has the crank-slider mechanism M, 
which produces additional amount of friction and therefore it 
delivers at same rotation speed nearly twice the power compared 
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Fig. 1. Schematic view of the double IC engine. 
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to typical 4-stroke engine while its efficiency is estimated to be a 
little bit lower. Fig. 1 shows only schematic drawing of the essen¬ 
tial unit of the double IC engine. A choice of the solution and de¬ 
tailed design can be made by experienced engineers. 

The combustion chamber situated in part B has worse working 
conditions than the one placed in T. The sealing of the same chamber 
B is therefore extremely important. This solution may employ expe¬ 
riences gathered during many years of sealing Stirling engines. For 
example, a rod seal system is explained in [5] as a separate section. 
It consists of four elements and fulfills the requirement of long life 
and low leakage rates (0.1 cm 3 /min) under the high maximum pres¬ 
sure of 20 MPa. The Stirling engine rod sealing may be found as well 
in [6-8]. 

Another way is to use the internal surface I of the piston-rings, 
Fig. 1, where the rod R of the mechanism M is sealed by the rings 
shown. The rings are lubricated using the rod R. The scraper-ring 
has to be placed close to the crankcase K where the pressure p K 
is lower than the pressure in the space where the rings are placed, 
Fig. 1. 

The next proposition is taken from Fig. 5 of Ref. [1], where the 
external surface E is taken into account. In this case there exists 
a tube F rigidly connected with the engine casing (Fig. 2). Between 
the rod R and the tube F there is a long clearance which links the 
crankcase K and the empty parts of the piston P. The rod R is cou¬ 
pled with the piston P by a piston-pin N. 

Fig. 2 shows the case of sealing B, when the volume of the 
chamber T is the same as the volume of the chamber B. 



Fig. 2. Schematic view of idea of equal working volumes of the double IC engine. 

(a) (b) 




Fig. 3. Comparison of ideas of (a) conventional two cylinder 4-stroke engine and (b) 
single cylinder double IC engine. 


The equality of these chambers requires: 

D = \J d 2 + d„ 
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The symbols are explained in Fig. 2. The above formula does not 
take into account the fact that the efficiency of part B is lower than 
that of part T. Because of that the diameter D should be a little bit 
greater than the one calculated above. 

The maximal rotation speed of the engine will be established 
during experiments. It must be close to the speed of the usual 
4-stroke engines, i.e., for automotive engines it is about 6000 rpm. 
Modern level of technology allows for manufacturing such a design. 
Circulation of the oil in the engine will take place if the pressure in 
the crankcase I< is lower than that in the space where oil is supplied. 

3. Conclusions 

A double IC engine concept and its sealing have been presented. 
The engine should deliver nearly twice the amount of power when 
compared to its single components, i.e., two usual 4-stroke IC 
engines when they would have the same rpm. The engine may 
be either of a compression or of a spark ignition type and any fuel 
suitable for that engine can be used, including bio-fuels as well. 
The configuration of the engine is given in Section 2. 

The idea of the engine is to use the second side of the piston and 
place the two usual 4-stroke engines on both sides of the piston. 
This engine is equipped with a slider-crank mechanism. The essen¬ 
tial unit of the double IC engine is longer and heavier than one typ¬ 
ical 4-stroke engine of the given volume, but in a single cylinder of 
the double IC engine there are included two 4-stroke engines. 

Explained schematically in Fig. 3 are the concepts of (a) two 
cylinders 4-stroke engine and (b) one single cylinder double IC 
engine, both of the same working volumes. The efficiency of the 


double IC engine with respect to the additional friction caused by a 
slider is a little bit lower than the conventional 4-stroke solutions, 
according to our deduction of about 2-3%. The exact value depends 
on the type of slider and sealing used and can be determined by 
experimental approach. 

The suggested engine may be applied in cars, small planes and 
helicopters, if the engine unit is not so heavy as two units of the 
usual 4-stroke IC piston engines, taking into account the volume 
relations between them and costs of the production and 
exploitation. 

The paper does not violate any patent rights connected with 
this type of the engine. It only aims to remind how the power of 
the engine may be increased by a double IC piston engine and to 
give some propositions of its sealing. 
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